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ABSTRACT

TITLE: The Impact of the Soviet Union's Demise on the US Military Space Program

AUTHOR: Gregory A. Keethler, Lieutenant Colonel, USAF

The impact of the Soviet Union's demise on the US military space program is

counterintuitive. Not only does our increasing dependence on space systems preclude

a "peace dividend" from space, but the unspecified regional threats identified in US

national strategy documents will likely be equipped with space capabilities much

earlier than expected. This is due to the dire economic straits in which the former

Soviet space program finds itself--it must market its products, services, and

technology to any and all buyers at cut rate prices to earn the hard currency

necessary for the program's survival. With little market potential in the West, nations

in the developing world--newly awakened by DESERT STORM to the military leverage

offered by space--have a high potential to either become customers of the former

Soviet space program or employers of its expatriate scientists. Consequently, in

addition to maintaining and improving its existing space force structure, the US must

vigorously pursue any and all means of achieving space control, both in the sense of

denying an enemy use of his space-based force enhancement assets and in the sense

of preserving its own.
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1.- INTIODUC1 ION

One smal bll in the ar, sometwg whuch does not
rse my apprehension, not one iota

President Eisenhover
Commenting on SputnikI

Despite his apparent lack of appreciation for the extent of the atmosphere, Ike's

reaction to Sputnik was technically correct: the thing was basically just a radio beacon

in orbit, and it should have surprised no one because the Soviets had openly expressed

their intent to launch a satellite for over two years.2 Nevertheless, the President's

attempt to downplay the event fell on the deaf ears of a nation gripped by the specter

of Soviet nuclear weapons reaching the US through space. Virtual panic set in, and the

so-called "space race" was born. Over the ensuing 34 years, the US and the Soviets

conducted over three thousand successful space launches, about two-thirds having

primarily military purposes. 3 By 1991, the U.S. was spending over $14 billion per

year just on the military portion of its space program. 4

Then, in December of that year, the Soviet Union collapsed. Given the intensity

of the aforementioned "space race," there are surely profound implications for the US

military space program. Intuition suggests the time is ripe to scale back US military

space efforts--to adjust our force posture away from space in the absence of our

traditional space competitor to not only save money but also to revert the use of space

to peaceful purposes. By examining the impact of the Soviet Union's demise on the

military space arena in light of other developments in the world and US national

security strategy, this paper argues that no such opportunity exists. Indeed, the case

is made that the course of events in the Former Soviet Union (FSU) argues not only for

maintaining and improving our existing space force structure, but, more importantly,

for even greater emphasis on the military space mission area known as space control.

The paper begins by briefly reviewing the old Soviet space program before

turning to the current political and economic situation in the FSU. It then discusses
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how this situation has forced the space program in the FSU to enter the international

commercial space market as a matter of survival. An analysis Is then presented of

how this will accelerate space technology proliferation in the Third World and how, in

light of our national security and military strategies, our military space force posture

is affected. The paper concludes with a summation of the argument.

2. THE OLD SOVIET SPACE PROGRAM

Spice at last presented the Soviets with a forum in wh'ch they
could--in the short term --humiliate the Imperiafists... with an
offer... to provide the United States aid under their backward
naiuons assistance program.

Nicholas L. Johnson
in Soviet Military Strategy in Spacel

Soviet leaders relished the nation's reputation as the world's "premier

spacefaring nation."2 and they touted the program "as proof of the superiority of

socialism over capitalism." 3 The program's propaganda value contributed to "almost

indiscriminate expenditures" being lavished on it,4 and by almost any measure, it

became the world's largest space program.5 The industry to support it grew to

between 800,000 and 900,000 workers 6 in over 2,000 enterprises, 90 percent of

which were in Russia.7 The Soviets developed over 50 types of spacecraft and 10

different launch systems,8 which were employed in over 101 launches in 1982, the

peak year in terms of launches.9 On the verge of collapse in 1991, the Soviet Union

still mustered 59 successful launches, far exceeding the rest of the world combined.10

Cloaked in secrecy and tightly controlled by the Communist party, the program

was dominated by the needs and desires of the militaryI t -- according to one former

Russian space science official, military activities accounted for 85-90 percent of the

program's budget.12 Not only did the five military services finance most of the Soviet

satellites, but they also launched them, trained the cosmonauts, performed all

spacecraft recovery, and did most of the satellite tracking.t 3
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The phenomenal number of launches manifests a very fundamental difference

between the Soviet and US approaches to their respective space programs. In his

book, Nicholas Johnson summarized this difference as follows:

Simply put, the United States has come to rely upon a very few long-lived and
sophisticated satellites to fulfill specific tasks, while the Soviet Union maintains
many shorter lived and simpler spacecraft to perform the same functions.... The
frequency with which satellites must be launched dictates that launch vehicles as
well as satellites must be standardised ... and virtually mass-produced. 14

Whereas launch preparation and checkout times for the Soviets were normally

measured in days, comparable US times are measured in months. This is according to

General John L. Piotrowski, the former commander of United States Space Command,

who also found a graphic example to illustrate the contrasting launch capabilities of

the two countries: "During the Falkland Islands crisis in 1982, the Soviet Union

conducted 29 space launches in 69 days, comparable to the US launch totals in 1986,

1987, and 1988 combined. 1 5 In all fairness, US launch figures for those years were

depressed due to the Challenger disaster and other booster problems, but the point is

well taken. Johnson goes on to develop his primary thesis:

Soviet satellite philosophy closely parallels the philosophy evident in other areas
of Soviet industry and military weaponry: the paramount design qualities are
ruggedness, simplicity, relatively low cost of manufacture and operation, mission
effectiveness, and proliferation. These attributes are not only the trademark of
the Soviet presence in space, but reflect a military space strategy designed,
should the need arise, to fight and to win a war in outer space.16

Still later in the book, Johnson says: "To Moscow the prospect of war in space is not a

notion to be shunned for romantic ideological reasons, rather it is a logical eventuality

for which serious preparations must be made." 17 Such high officials at the time as

Secretary of Defense Weinberger and Secretary of the Air Force Aldridge held similar

views of Soviet space strategy.18 For purposes of this paper, the important point is

that to the Soviet military, space forces were clearly an integral part of warfighting

strategy and doctrine, and it stands to reason that this strategy and doctrine was
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passed on to the military institutions that survive in the Soviet successor states. Thus,

from a military perspective, space is likely no less important to the military

institutions of the FSU than it was to their Soviet predecessors.

As space funding began to dry up, the Soviets started looking for ways to cut

costs while maintaining the same capability. A 1991 Department of Defense

publication entitled Military Forces in Transition said "trends indicate that Soviet

satellites are gradually becoming more sophisticated and longer lived. This increased

efficiency is the mark of a more mature military space program that can reduce

redundancy while accomplishing its missions."19 While undoubtedly the same time-

tested design features persisted, the point is that it is a fallacy to conclude that the

Soviet satellites were technological dinosaurs that no one else would ever want.

Nevertheless, selling space products and services to outsiders was not of

particular interest to the Soviets. Commercial activity was a low priority, accounting

for no more than four percent of the program. 2 0 Under Perestroika, more emphasis

was placed on commercial activity with the creation of Glavkosmos in 1985 to

internationally market Soviet space services and products. 21 Although the Gorbachev

government had high hopes that the space industry would be an engine of growth,22

the commercial endeavor met with little success. 23 When the space budget was made

public in 1989, there was a public outcry against the level of resources being spent at

a time when the economy was rapidly deteriorating, prompting Boris Yeltsin and

others to campaign on freezing the space budget.24 By 199 1, the financial pressures

on the Soviet space program had reached the point that, according to Aviation Week

and Soace Technology. the Defense Ministry "offered its secret Military Satellite

Control Center for lease to any non-Soviet group for use to command commercial or

scientific space missions" in order to generate hard currency.23

Three of the Soviet Republics possessed the bulk of the space program and its

supporting industry. It has already been noted that 90 percent of the space industry
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was In Russia. Ukraine produced various equipment such as sensors and launch

vehicles, and it hosted a major satellite tracking station as well.26 Two of the three

launch complexes, or cosmodromes, were in Russia, including Plesetsk. the most active

one with 60 or more launches per year in the mid-eighties. The third launch complex

was Baikonur Cosmodrome in Kazakhstan, which was the site of the first Sputnik

launch and served as the launch site for all manned, lunar, planetary, geosynchronous.

and high altitude navigation missions as well as about one-third of the photographic

reconnaisance satellites.27

To summarize, the foregoing discussion has highlighted a number of features of

the old Soviet space program that are relevant to analyzing the current course of

events: first, the program was an immense source of pride for the Soviet Union;

second, the space industry was, collectively, a tremendously large endeavor that

employed large numbers of highly skilled people; third, the space program was the

beneficiary of virtually unlimited funding; fourth, the military was far and away the

largest customer of that industry, was deeply involved in the program, and considered

space warfare to be fundamental to warfighting doctrine and strategy; fifth, access to

space through unparalleled launch capability was a strength of the program: sixth,

Soviet satellites were rugged and low cost, yet reasonably capable; seventh, until very

late in the program, commercial applications of the space program were a very low

priority; and finally, the primary "space republics" were Russia, Ukraine, and

Kazakhstan, with Russia possessing most of the infrastructure.

The Soviet Union's collapse in December, 199 1, intensified the political and

financial pressure on the space program. To fully appreciate the current state of

affairs in the former Soviet space program, it is worthwhile to explore the context in

which the program is trying to survive.
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3. THE SITUATION IN THE FORMER SOVIET UNION

Avents in Russia were their usuvaf mess today
Tom Brokaw
NBC Nightly News
29 March 19931

For obvious reasons, the world's focus on the FSU's trials and tribulations

gravitates to Russia, and Mr. Brokaw's matter-of-fact comment amply captures the

seeming endlessness of Russian political machinations in the wake of the Soviet

Union's collapse. The most recent episode had the Russian parliament failing in its

attempt to impeach President Boris Yeltsin in an ongoing battle for control of the

government. There are many complex dimensions of the situation, the complete

exploration of which would consume several papers the length of this one. For

purposes of this paper, suffice it to say that the political future of Russia is uncertain

at best: predictions run the gamut from a return to authoritarianism to ultimate

success of Yeltsin's democratic and economic reform movement to chaos and civil

war.2 Meanwhile, as confusion reigns at the highest levels of government, various

other factions such as government apparatchiks, the military, factory managers, and

the like struggle to consolidate and retain their own share of power. As early as

November 1992, The Economist assessed the country as all but ungovernable due to

the competing policies of such groups. 3

The political entropy pales in comparison to the precipitous plunge of the failing

Russian economy, which has been variously described as "imploding," "collapsing," ' an

economic swamp," and a "basket case."4 The economic indicators paint a gruesome

picture: the ruble is inflating at an annual rate of at least 2000 percent5 ; 1992

production was nearly 30 percent below 1990 levels6; the ruble, which exchanged at

200 per dollar as late as September 1992, slipped to almost 700 per dollar by

February 19937; debt payments in 1993 will reach $40 billion, or $5 billion more than

expected revenues from exportss; and the US Treasury department estimates the 1993
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GDP to be $75 billion, only S 10 billion more than the output of the embattled IBM

Corporation.9 Real per capita income has declined 57 percent in two years, and in

January 1993, Russians were paying 8688 rubles for a basket of goods that cost them

100 rubles in December 1990.10 To put this in perspective, as of September 1992, the

average Russian wage was about 6,000 rubles per month, while pensioners averaged

less than 1,000 rubles per month."1 The upshot of all of this is that the space program

in Russia at this juncture is affected far more by economics than by politics.

The factors contributing to the economic calamity are both many and

interrelated--again, a complete analysis is beyond the scope of this paper. However,

one very significant factor germane to the issue at hand is the military industrial

complex, of which the space industry is a part, because it reportedly constituted half

of Russia's industrial production prior to the Soviet collapse.12 Declining arms sales' 3

have combined with defense budget cuts of over 65 percent,' 4 to render this capacity

largely excess. Hence, weapons production Is off at least 50-60 percent, while

research and development work fell 33 percent in 1992 after a 50 percent reduction

in 1991.15 Yet, many managers have attempted to keep employees on the payroll

although they produce nothing.' 6 In the critical absence of either export revenues or

Western investment and aid,17 the government is thus faced with the dilemma of

either printing more money to prop up these industries or letting the unprofitable

enterprises fail and opening the floodgates of unemployment.18 Thus far, it has

attempted the former course by operating the presses that print rubles at full

capacity, around the clock, every day of the week. 19 The predictable result is the

runaway inflation discussed above.20

The Russian government announced in January that it would stop ceaselessly

printing money and thereby allow unprofitable enterprises to go under,2' but inflation

continues as other former Soviet Republics continue to print rubles.2 2 The

unprofitable enterprises are more often than not design bureaus and machine building

7



enterprises of the military industrial complex with large numbers of engineers and

highly skilled workers. Those who are not joining the ranks of the unemployed

receive one-half to one-third of the wages earned by workers in more commercially

profitable enterprises like textiles. Out-of-work engineers, many of them women,

often take low-skill, low-paying jobs as a necessity--if they can find such jobs at all.23

Rampant inflation, steeply declining industrial output, a dismal market for

military exports, a shriveling standard of living, increasing unemployment, and an

overall export level below that needed even to service the national debt all translate

to an absolutely desperate need for hard currency. This is the principal motivation

behind the Russians' frantic pleas for Western aid and investment. It is. therefore, an

astonishing and very significant fact that in the face of such an urgent need, the

government cannot control the exodus of precious hard currency from the country: a

French banking analysis firm estimates that $17 billion in hard currency left the

country illegally in 1991 and 1992--about one dollar for every four in legitimate

exports. This is largely done through diversion of export commodities via "unofficial

channels"--estimates are that one-third of all Russian oil reaching the West is handled

this way, as is one-half of the nickel.24 General Valery Krasnovsky of the Russian

Security Ministry succinctly summarized the situation: "Our country is begging for

money from the West. If someone gives us a credit for S I billion, we are very happy.

But we could make much more money than that if we simply organized our trade In a

proper way.'25 In this light, Western countries' reluctance to infuse large quantities of

cash into Russia via aid and investment is understandable. More important for

purposes of this paper is that this circumstance starkly affirms the previously cited

assessment by The Economist concerning the government's inability to govern--in this

case, to provide even a modicum of control over vitally important functions.

Political circumstances are not quite as dynamic in the other two major "space

republics" of the FSU. However, without delving into the same level of detail, suffice it

8



to say that they share Russia's economic woes. For example, the Ukrainian deficit is 44

percent of the gross national product, and the country is on the brink of hyperinfla-

tion.26 Like Russia, the Ukrainian economy was based on huge factories that built

military products--in fact, when Krushchev once boasted that the Soviet Union could

churn out rockets like sausages, he was speaking of a rocket plant in Ukraine.2 7 Many

space components continue to be manufactured there, as does the Zenit, one of the

space program's more important boosters. 28 The political relationship with Russia is at

best uneasy, at worst downright distrustful--witness the standoff over nuclear

weapons and the Black Sea fleet.29 Indeed, during a visit to Ukraine in September

1992, the author heard a Ukrainian colonel solicit promises of US intervention in the

event of a Russian attack, and even conversations with ordinary citizens revealed a

wary opinion of Russia--they seemed to prefer being associated with Europe.

Unencumbered by experiments in democracy. Kazakhstan has actually enjoyed

some measure of economic success under the iron-handed rule of President Nursultan

Nazarbaev. Western businesses have been attracted to its mineral wealth and a

predictable (albeit centrally controlled) atmosphere for striking deals. Yet, unlike

Ukraine, the country remains shackled by having retained the Russian ruble as its

currency, and, hence, it suffers from all of the monetary foibles discussed above. For

this and other reasons, U.S. News and World Renort characterized the relationship with

Russia as "ambiguous at best." To complicate matters, industrial output is down fifteen

percent, Islamic fundamentalism looms on the horizon, and Kazakhstan's regional

neighbors are not exactly icons of stability (Tajikistan, for example, is in the midst of a

civil war).30 Control of the staff at the Baikonur Cosmodrome and who pays and feeds

them are a major source of difficulty between Russia and Kazakhstan, and conditions

there are reportedly deteriorating as a result.31

In short, the politico-economic environment in which the FSU space program

finds itself is marked by rampant inflation, growing unemployment, a desperate need

9



for hard currency, an industrial complex struggling to survive, tenuous relationships

between the "space" governments, various internal and external sources of instability,

and, at least in Russia, a government increasingly unable to govern.

4. SPACE PROGRAM IN TRANSITION

We are not preparing to torpedo anfyti not the manned
programme nor sdenific projets nor sateltes for the national
economy, nor the dual-purpose satellites ne essary for the secar My
or the staie.

Yuri Koptev
Head of the Russian Space Agency'

That the continued viability of the space program is important to the

Commonwealth of Independent States (CIS) is beyond question: the very first

agreement among the successor states, signed even before the Soviet Union dissolved,

concerned the space program. 2 The agreement established a CIS Space Agency, the

efficacy of which is subject to question since the three major space republics have

each set up their own separate agencies. 3 The agreement also committed the

signatories to "retain and develop" the rocket technology infrastructure, 4 the viability

of which would benefit the beleaguered industrial sector significantly. Moreover, it

has been said that "for any country, a viable space program is a source of pride and

prestige,"5 and clearly this is as true for the former Soviet republics as it was for the

Soviet Union. With little else to be proud of, this dimension takes on even added

weight--the Washinwton Post reports "a sense [in Russia] that only its nuclear and

space technologies separate it from Third World status" and that there "is a growing

anxiety about Russia's perceived loss of superpower status.' 6 All of these factors

combine to reflect what Marcia Smith, a veteran Soviet space program analyst with

the Congressional Research Service, calls a "strong desire to keep everything going."7

Previously observed was the fact that the Soviet space program was dominated

by the military, and according to Aviation Week and SDace Technology "the outlook is

10



for the military to continue dominating Russian space operations."s However, the

Russian military appears to be nearing complete shambles: Navy recruits have

recently starved to death, ships rarely steam, fighter pilots rarely fly, and the military

leadership apparently had great difficulty rounding up enough sufficiently competent

troops to send a 3,000 man peacekeeping force to a rebellious autonomous region.9

Given the strategic importance of space assets and the legacy the Russians inherited

from the Soviets on integration of space capability into warfighting strategy and

doctrine, it is clear that military space projects will remain near the top of Russian

priority list for funding. That such funding will be a paltry fraction of wha was in

the heyday of the space program almost goes without saying. Recently, Koptev

himself said "Russian space activities are going through a very difficult time. These

difficulties are primarily due to a significant cutback in military procurement." 0

For all intents and purposes, then, the previously lavish funding for the space

program has "virtually been cut off". I 1 Resultant horror stories are rampant: ground

controllers in Moscow protested low salaries with a strike12 ; low salaries and inhuman

working conditions prompted military conscripts at the Baikonur Cosmodrome to

riot 13; a satellite plant was told it would be given no more metal unless it provided

timber in return14 ; ground stations have charged other elements of the same program

for services15; prices charged for components manufactured in other republics have

gone up 30 to 50 times1 6; and "astrophysicists earn less than bus drivers."17 Given the

stated intention to keep the whole space program alive and the military's vested

interest in seeing that happen, where is the money possibly going to come from? The

Russians' scheme: "Break into the world market for space technology... The focus of

the fund raising will be Western countries, especially the US.I8

11



5- ENTERING THE INTERNATIONAL SPACE MARKET

[RusS nI spice Vo uidaIs hive turned to the West uIth a vengeance,
seeking to mike siles, sign auncht cotructs, and negot.ute
teCno1ogy. nses--anytZhig to keep hard currenqy fdowAng into
their programs.

Science Magazine
June 19921

Unlike the half-heartedness of the Soviets' efforts, the zeal with which the space

program is now attempting to break into the world space market is extreme. Aviation

Week and Space Technology says Yeltsin "appears ready to cut any and every deal on

space that he can."2 Time magazine says "virtually every branch of the space

infrastructure, once financed by the Soviet military, has trade representatives in the

U.S."3 Apparently, everything is for sale--even "once highly classified programs are

up for grabs,"4 which continues the tradition started by the Soviets with their Satellite

Control Center leasing scheme. The Russians have gone their predecessors one better,

however--they are now even peddling once ultrasecret spy photographs taken by

their most powerful spy satellites to satisfy their insatiable appetite for hard

currency.5 According to one source, "One general rule seems to be emerging: Money

talks, and Western hard currency talks loudest of all."6 Although they "are seeking to

sell their products to anyone with hard currency,"7 the Russians believe that

"America--and to a limited extent, the We.st--has streets that are paved in gold"8 and

that we can hardly wait to snap up the space technology of which they are so proud.9

Unfortunately, there seems to be very little room in the international space

market, particular in the already oversupplied area of launch vehicles and services.10

There are only 30-35 commercial launches per yearl I--despite projections of a short-

lived surge in commercial launches in 1994-95,12 even winning every contract would

hardly be enough to sustain an industry with a demonstrated annual launch capacity

in excess of 100 launches. And, as was previously observed, launch services is where

12



the Russians have a clear cut advantage--similar advantage Is less apparent In other

endeavors, where the market is often quite small.1 3

Those Western companies that have signed up to deals have sometimes

encountered rather bizarre problems. For example, Motorola apparently signed a

contract with Krunichev Enterprise in Moscow to launch Motorola's planned Iridium

communications satellite constellation on Proton rockets built by Krunichev. However,

KB Salyut, another space enterprise that designed the rocket, claims it owns the

engineering specifications for the Proton and anyone wanting to purchase one has to

deal with them. KB Salyut says the Motorola-Krunichev deal is invalid and that no

Proton can leave the plant without its blessing. Russian law does not address how to

determine who owns the rights to the rocket--it was never important before. Mean-

while, hapless Motorola is caught in the middle, and as Siaac News put it, "this kind of

dispute threatens to scare away prospective bidders for Proton launch services.' 14

An additional impediment to marketing the space program in the West Is

pricing. For example, as the result of an agreement between Yeltsin and President

Bush. the Russians were allowed to bid on the launch of a US-built INMARSAT

satellite.t 5 The cost to launch the satellite on a Western booster is about $62 million.

The bid from KB Salyut through the Russian Space Agency was $36 million., 6 a price

that Krunichev protested as absurdly hih t 7 Krunichev claims to keep accurate track

of costs and that its costs are considerably lower, which may indeed be true due to

very low labor costs.'& It seems more probable that most Russian enterprises would

have no way to accurately calculate costs, 19 which would hardly be surprising in a

country that used to measure electronics production by weight.20 But actual cost is

not the issue--hard currency i3.21 Any hard currency income is essentially pure profit

because it is cash that would not otherwise be generated. In fact, the Mir space

station project is now funded largely by selling "rides" to guest astronauts from

foreign countries for about $15 million.22
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The difficulty that pricing causes is that by selling launch services (or any other

space product or service) at cut rates--whether or not those rates reflect real costs--

the Russians threaten the very survival of Western space industries.23 Thus, in the

interest of preserving these space industries, Western governments are unlikely to

permit unbridled competition from former Soviet republics. Indeed, the US response

to all of the Russian marketing efforts has been somewhat cool--US companies and the

US government tend to be interested in specific technology projects and pieces of

hardware rather than large undertakings involving complete systems, the Motorola

deal being a notable exception.24 This has become a source of exasperation to the

Russians, who cannot understand why we are not buying their "wonderful stuff."25

After recently visiting Moscow, Nicholas Johnson described the situation as follows:

"They were willing to sell anything that wasn't tied down. It's a lot like a flea market

-- there's a lot of junk, a lesser number of items that are a real bargain, and even

fewer things that you really need."26

Not everyone agrees that the former Soviet space program is so desperate.27

After all, the program managed at least 47 launches in 1992 (again, more than the rest

of the world combined),28 no programs have been cancelled, 29 and the US. has

recently shown interest in the Energia heavy lifter to boost the NASA space station

into orbit.30 However, the number of 1992 launches (still anemic by Soviet standards)

may reflect usage of leftover inventory more than it does the health of the program,

and it would appear that "cancellation"--or lack thereof--has a different connotation in

the former Soviet space program than It does in the US aerospace industry.3 '

Moreover, resuscitation of Energia is hardly enough to reverse the declining fortunes

of the program, references to which are common in the literature. For example, a

February, 1993 Aviation Week and Snace Technoloey article reported serious rifts

between high ranking military and civilian space officials, largely over economic

issues. 32 Thus, the author stands by the thesis that the former Soviet space program
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is in dire straits and its curators are willing to "cut any deal," as someone else said.

that will bring in hard cash--with, as shown below, little regard for the source.

6. WHERE TO TURN

If Rusia is not alowed to enter the commerdal launc market, it
mwill! sell its rocket techoology to countries lke Iraq.

Yuri Koptev
to US negotiating team in Moscow
December 16, 1992
Paraphrased in Space News'

Clearly, the former Soviet "space Republics" need much more hard currency to

keep their space industry afloat than they are likely to earn in America. Where else

can they go? Not to Europe or Japan--they are just as likely as the US to balk at the

pricing problems, legal uncertainties, shaky political relationships, and decaying

infrastructure (like Baikonur) associated with the FSU space program. The only other

place to turn is to the developing (or 'Third") world, where the appeal of thrift can

overcome these kinds of disincentives. Herein lies the danger--and the most

significant impact on the US military space program. There are those that will scoff at

this notion, but as has been shown, the survival of the former Soviet space program is

at stake. Judging from the Herculean efforts already displayed by the Russians to

hawk their wares, why should we think they will simply fold up shop when the

Western countries do not sign up?

Koptev's threat seems a strong indication that the Russians, at least, have no

intention of giving up. Whether this was "a slip into Soviet-style bluster"2 makes little

difference--actions speak louder than words. The Russians have made a deal to sell

advanced liquid-fuel rocket engine technology to India's Space Agency in blatant

violation of the Missile Technology Control Regime (MTCR), which is an international

agreement designed to prevent the proliferation of ballistic missile technology (rocket

engine technology applies equally to ballistic missiles and space boosters).3 The US

15



State Department has imposed sanctions against Glavkosmos, the old Soviet

commercial marketer that signed the deal and which Is now a "private" space

enterprise.4 The sanctions and continuous diplomatic pressure have had no effect--

the deputy director of the Russian Space Agency was recently quoted as saying "Our

position is completely clear: we are cooperating with India and will continue to

cooperate,"5 and Yeltsin lent his support to the arrangement as well.6 Even if the

Russian government, such as it is, were inclined to stop such deals, it has been

previously shown that its capacity to do so is questionable.

A truly devout optimist might posit a dramatic turn of events: the Russians will

see the light, embrace principle over hard currency, and develop airtight control

mechanisms to somehow spare themselves the embarassment of having to sell their

space products, services, and technology to the Third World just to make ends meet.

Even if such an unlikely turn of events were to occur, it would only hasten what is

clearly inevitable: the former Soviet space program is doomed to shrink--one

projection takes it to a level of employing a mere 100,000 to 200,000 people.

Ironically, even this would have little impact on the proliferation of Soviet-developed

space technology to the Third World.

The reason is captured in a simple question: What are all of the rocket

scientists going to do for work? As it is, they only earn a few hundred dollars per

year,8 and it was previously noted that displaced engineers are having to take menial

jobs. It hardly seems risky to predict that many of these technically skilled people

will be willing and available to work for anyone who wants to hire them. Consider

that before the Gulf War, Saddam Hussein hired a group of Brazilian scientists for

$6,500 each per month just to develop an Iraqi copy of the Sidewinder air-to-air

missile.9 Scientists, engineers, and technicians with space expertise would most surely

command at least as much as experts in a 30 year old missile design. It would be

difficult indeed for a Russian engineer (or anyone else, for that matter) making the
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equivalent of $10 or $20 per montth to not be tempted by such a relatively

astronomical offer. Russia's dysfunctional government would be hard pressed to

control the emigration of such people. So whether it is through fire sales on extant

systems and services or through hiring the "know-how," Third World countries now

have access to Soviet-developed space technology at prices that are well within their

financial reach. It is important to note that this access is a direct result of the Soviet

Union's demise--recall that until that demise had essentially become a foregone

conclusion, the Soviets had only token interest in selling their space wares, and they

certainly did not have today's pressure to generate cash at virtually any price.

A logical question at this point is, "So what if Third World countries have access

to former Soviet (or anyone's, for that matter) space technology?" The answer

requires a short digression on the military advantages that accrue from space assets.

7. THE IMPORTANCE OF SPACE ASSETS IN MODERN WARFARE

The mission of the Unilted States Air Fwce' is to defend
the United States through the cvotrol and exploitatonn
fair and space.

Mission Statement of the U.S. Air Force
Revised, June 19921

The explicit mention of space in the new Air Force mission statement reflects a

growing awareness of the vital contribution that can be made to the nation's defense

via space. Many visionary thinkers have long grasped this notion, but it is only recent

military operations such as Operation DESERT STORM that have made common

knowledge--even within the US military--of the tremendous leverage and force

multiplying value of space systems. 2 Noted author Arthur C. Clarke even went so far

as to describe DESERT STORM as "the world's first satellite war,"3 but the use of space

systems to support terrestrial combat actually dates at least to the Vietnam war.4

The military advantages of space accrue primarily from the fact that satellites

enjoy unimpeded global access--unimpeded, that is, from the standpoint of legal,
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political, or sovereignty considerations (there are numerous constraints that derive

from the laws of physics). The most obvious of these advantages is observation--

satellites provide a "God's eye" view of the earth. One need not be a military expert to

understand the tremendous advantage of being able to observe one's enemy--

reconnaisance from space in support of ground combat is "the foremost example of the

impact of the space age on modern warfare," notes Nicholas Johnson.5 A related

advantage is surveillance--using appropriate sensors and orbits, satellites can provide

timely notification of such things as missile launches and nuclear detonations.

A second very important so-called "force enhancement" capability is

communications--with communications satellites, it is possible, in short order, to

establish communications between any two points on the globe. The only alternatives

are to rely on the unwieldy and unpredictable bouncing of radio waves off of the

atmosphere or on some combination of landlines, submarine cables, and microwave

relays. Again, the layman can easily appreciate the military value of quickly

establishing clear and secure communications from the theater of operations to the

national command authorities as well as between theater headquarters and

subordinate units. In fast moving modern warfare, effectiveness of this so-called
"command, control, and communications network" can be the difference between

victory and defeat, and according to General Colin Powell, Chairman of the Joint Chiefs

of Staff, "Satellites were the single most important factor that enabled us to build [that

network]" for DESERT STORM. 6 All communication into and out of the theater was via

satellites, as was up to eighty five percent of the communication within the theater.7

A significant point is that as much as twenty percent of this traffic used commerdll

satellites,8 which constitute the fastest growing category of civilian satellites.9

A third important force enhancement capability is navigation--no one would

question the importance of knowing one's location during combat. Besides being

limited to two-dimensional information, terrestrially based navigation systems such as
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LORAN suffer from inaccuracy and spotty global coverage. The United States had

partially fielded the Global Positioning System (GPS) constellation of navigation

satellites at the time of DESERT STORM, and its extremely accurate three dimensional

information was so valuable to troops on the ground that it was not uncommon for

them to overcome the shortage of receivers by taking up a collection among them to

purchase additional receiving units through corn mercial channels.' 0 The military

significance of being able to determine location within a matter of meters encompasses

the spectrum from cooks being able to rendezvous with troops in the field to aircraft

finding their targets at night and in bad weather.

The subject of weather leads to a fourth important force enhancement

capability. To say that meteorological information is vital to successful military

operations is an understatement--Admiral Halsey's ill-fated encounter with a typhoon

during World War II as well as the critical impact of weather on the timing of the

Normandy invasion are but two cases in point." It is virtually impossible to duplicate

the timeliness and comprehensiveness of satellite derived weather information with

strictly ground based systems. Lieutenant General Thomas S. Moorman, commander of

Air Force Space Command during DESERT STORM, noted that during that conflict,
"understanding the vagaries of weather became crucial to air operations" as aircraft

weapons loads were optimized for weather conditions over the target,1 2

Finally, "Earth sensing" is emerging as one of the most critical space-based force

enhancement capabilities. Actually just another form of observation using alternative

sensors, it was originally undertaken for scientific purposes. It encompasses a variety

of activities ranging from measuring the Earth's shape and magnetic field (which

impact the accuracy of ballistic missiles) to monitoring deforestation and the health of

crops (a capability that also allows camouflage to be differentiated from real

vegetation).13 The US Landsat and French SPOT are two examples of such satellite

systems whose products are available to the general public as well as the military--
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the US made extensive use of these "multi-spectral" imaging systems for purposes

ranging from targeting to mapping during DESERT STORM. 14 General Charles A.

Horner, who was the Joint Force Air Component Commander in DESERT STORM and

now commands both the United States Space Command and the Air Force Space

Command, has been quoted as saying "the accuracy of SPOT satellite imagery was an

invaluable asset to the offensive air campaign."15

When all of these space-based force enhancement capabilities are properly

integrated into military planning and operations, their impact can be decisive, as

General Moorman observed about DESERT STORM: "For the first time, space systems

were an integral part of terrestrial conflict and were crucial to its outcome.' 6 This

lesson was not lost on the rest of the world.17

8. THE PROLIFERATION OF MILITARY SPACE CAPABILITY

"Nobody should be surprised if one day, without anythig to do
with the Gulf Crisis, we also seat into space a satelbte iwth an
intelligence capablbif"ty.

Moshe Arens
Israeli Defense Minister
to the Knesset, circa March, 19911

Mr. Arens' threat was not an idle one--Israel has put two satellites into orbit,

at least one of which was a retrograde launch (against the direction of the Earth's

rotation), which is no easy feat.2 So it is not a question of when space systems will

proliferate to other countries--that process has long been underway. Today, fourteen

nations have their own communications satellites, and five more have definitive plans

for them. 3 India has significant space capabilities and plans to spend $190 million this

year on its space program. 4 China's considerable accomplishments in space are well

documented, and it has entered the commercial launch market with its Long March

booster.5 Brazil also has an ambitious space program.6 Pakistan, Indonesia, Taiwan,
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and South Africa have space programs as well.7 Simply put, it is widely recognized

that space offers high economic leverage to any nation with the means to pursue it.0

What the Gulf War has done is to spotlight the associated security leverage of

space systems and thereby kindle new interest in acquiring militarily useful space

capabilities: the United Arab Emirates recently asked to buy a spy satellite from the

US; South Korea and Spain have expressed similar interests;9 the Europeans' interest in

satellites for military purposes has also been piqued. 10 Such examples abound.

Those skeptical that Third World countries would enter the military space arena

should bear in mind that proliferation of military space capabilities does not require

dedicated military satellites--all of the force enhancement capabilities explained

earlier can be purchased today on the open market. For example, Iraq used

commercially available satellite photography extensively in its war with Iran and was

attempting to purchase commercially available current imagery of the Middle East

after it invaded Kuwait--only the UN trade embargo stymied the effort.,I Perhaps in

anticipation of such difficulties, Iraq launched a rocket in 1989 that it claimed was a

space launch, although no satellite was orbited.1 2 Fortunately, Iraqi launch technology

advanced no further, for as one analyst put it, "The grand deception carried out by

coalition forces in the recent Persian Gulf war would have been greatly complicated, if

not made impossible, had Iraq possessed timely data from observation satellites."'3

As previously noted, Earth sensing satellites have military utility, and,

thankfully, the French limited SPOT sales during the war strictly to allies. Ironically,

EOSAT--which markets images from the less capable US Landsat system--remained

legally bound to openly sell Landsat imagery and was doing so as late as mid-

February 1991.14 Whether any of the imagery fell into Iraqi hands may never be

known. In any case, Iraq did have access to imagery from US weather satellites

throughout the war because the National Oceanographic and Atmospheric

Administration feared the political fallout from blacking out the signal in the region--
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friendly countries would have lost access as well.i The military utility of such

weather information has already been noted, but more significantly, such imagery can

show troop dispositions--an English college lecturer using homemade equipment to

download imagery from the European Space Agency's Meteosat 4 satellite during the

war was able to discern concentrations of troops. 16

Hence, the genie is out of the bottle and it is impossible to put it back in.17 But

any country with designs on incorporating space capabilities into its military posture

would be foolhardy to rely on commercial systems or systems owned by other

countries because access to those systems can always be denied if the situation

dictates. On the other hand, an indigenous capability to design, build, launch, and

operate military space systems has, up to now, been prohibitively expensive for all

but a few countries. The state of affairs in the former Soviet space program clearly

changes this picture in a number of ways that are worth recounting: anything and

everything is for sale at bargain prices; the space republics' governments (particularly

Russia's) have dubious ability to either control such sales or control the emigration of

rocket scientists that can be hired for a relative pittance; the former Soviet technology

results in rugged, relatively uncomplicated yet capable equipment suitable for

operation by underdeveloped countries; and, as the failure of the MTCR to stop the

transfer of rocket technology to India shows, international controls on arms and

technology transfers are ineffective in stopping this technology hemorrhage.

9. IMPACT ON THE US MILITARY SPACE PROGRAM

We have four mutually supportive goals that guide our overall
national security efforts.. lAmong them is!ensuring that no hostie
power is able to dominate or control a region critical to our interests.

National Security Strategy of the United States
January, 19931

The threat is instability and being unprepared to handle a crisis or
war that no one predicted or expected.... Iris certain that US
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miitary forces will be clled upon iagik, but predcting the time,
placRM and drcumstnces whl be d .icul.... As the only natl*o I&h
m'Itary capability to influence events globail, we must remain
capable of responding effectively.

National Military Strategy
19922

As with all other aspects of our military force structure, our space force

structure must be grounded in the National Security Strategy and the supporting

National Military Strategy. What is clear from the excerpts above is that these

strategies no longer focus on a specific threat in the fashion that their predecessors

focused on the Soviets. Unspecified, unpredictable "regional threats" are the adver-

saries against which we must be capable of victoriously employing military forces.

To the many who dream of "de-militarizing space", this shift of threats means

"an opportune time to signal a change of emphasis from military to civil space activity

is right now," as one writer suggested when the Soviet bloc began to crumble. 3 To

others such as members of the United States Congress, the problem is economically

driven--the 1993 Defense Authorization Bill mandates a 15 percent cut in the military

space budget. The Senate proposed an even larger 25 percent cut.4 After all, if we

were in a "space race" against the Soviets and they dropped out, it only seems logical

to stop wasting money on sending military systems into space, which by international

treaty is supposed to be used only for peaceful purposes anyway. The evidence

presented in this paper leads to two major conclusions that fly in the face of both of

these understandable but misguided reactions:

FIRST. There is no "Peace Dividend'in Space. Contrary to the

implication of all the "space race" rhetoric over the years, our military activities in

space after the initial flap over Sputnik were not really driven by the Soviet military

space program,5 with one exception--the Soviet anti-satellite or ASAT program. In

other words, unlike terrestrial forces, our space forces were not "sized" to counter or

match similar Soviet space forces. Rather, the assets we placed in space were there for
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the kinds of force enhancement purposes discussed earlier, all of which were first

pursued by the United States rather than the Soviets. 6 Thus, the fact that there may

be a decline in space activity, per se, on the part of the FSU has no bearing on our own

military space program.

However, it is logical to suggest that since our space systems largely support our

terrestrial forces, a reduced terrestrial threat should translate to a reduced number of

space-based systems to enhance those forces. This is also incorrect, for the space force

structure is driven far more by the functions space systems perform than by the size

of any potential threat. For example, physics determines the number of satellites in a

constellation required to continuously observe the surface of the earth at a given

altitude, and, similarly, the number of satellites needed for global tactical weather

support is independent of the size and number of potential adversaries. On the other

hand, to the extent that the previous national strategy may have resulted in

surveillance and reconnaissance satellite constellations optimized to observe the

territory of the Soviet Union, the new strategy's focus on unspecified regional threats

around the globe may actually argue for more such satellites on orbit.

In the case of military communications satellites, however, an argument could

be made that the demise of the Soviet Union means fewer are needed. Such an

argument would be thinly based on the idea that a smaller terrestrial force structure

should require fewer communications channels. But experience does not support this

thesis--the fact that augmenting commercial capacity had to be acquired during

DESERT STORM reinforces General Moorman's observation on the subject:

"Communications capacity and channel availability have historically been shortfalls in

conflict."7 As previously observed, space-based assets offer the only practical solution

to rapidly establishing communications between far flung corners of the world--

precisely the problem our forces are likely to face. Command, control and
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communications are so vital to modern warfare that it is clearly a false economy to try

to shortchange assets like communications satellites.

Only in the context of nuclear warfighting can a case be made for scaling back

our space force posture as a result of the demise of the Soviet military threat. Most

observers agree with the statement in the National Security Strategy that says "the

threat of thermonuclear war has been radically reduced."8 Accordingly, the need for

communications satellites that can survive a nuclear attack--which can cost as much

as a billion dollars each9-- diminishes as the threat of all out nuclear war subsides.

The Air Force has recognized this fact by scaling down the incorporation of such

features into the new MILSTAR satellite program and placing more tactically oriented

capabilities on the space vehicle. 10

Thus, contrary to intuition, neither reduced military space activity by the FSU

space republics nor a reduced military threat from FSU states in the aftermath of the

Soviet Union's demise argue for any significant reductions in US space force structure.

If anything, the new strategy's requirement to deal with threats that may appear

anywhere on the globe at any time would mitigate for more robustness in nearly aft of

our space-based force enhnancement capabilities. Hence, the logic that suggests a
"peace dividend" in space analogous to that realizable for terrestrial forces does not

withstand scrutiny. But yet to be addressed are the far more severe implications of

the principal consequence of the Soviet space program's demise--namely, accelerated

proliferation of space technology, which leads to the second major conclusion.

Second: It is I'Ae to get serious about Space Control. A large portion of

this paper has been devoted to providing evidence that as a result of the Soviet

Union's demise and the economic woes left in its wake, even countries with modest

means are in a position to avail themselves of space technology from the FSU, either in

the form of actual systems and/or services, or in the form of expertise. It must be

assumed that within that group of countries are some or all of the unspecified
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potential adversaries that our military strategy identifies as our principal threat. This

paper has also presented evidence that, largely as a result of the critical role played

by space systems in DESERT STORM, there is a growing realization in the world of the

tremendous military leverage space systems offer. Again, It must be assumed that our

potential adversaries are party to this revelation. It follows, then, that we must

prepare for the fact that, unlike Iraq in DESERT STORM, our adversaries in future

conflicts will employ against us the military advantages of space systems upon which

the success of our own forces has become so dependent.

It can be argued that the more budget cuts shrink our combat forces while our

strategy calls for prevailing over globally dispersed threats, the greater becomes our

already considerable dependence on space based systems--possibly bringing it to the

point of becoming what Clausewitz defined as a center of gravity: "the hub of all power

and movement, on which everything depends."II One need only ponder for a moment

the consequences of losing some or all of our space-based communications, observa-

tion, navigation and meteorological capabilities to realize the value to an enemy of

eliminating or neutralizing those systems. On the other side of the same coin,

however, lies the fact that eliminating or neutralizing an enemy's space-based force

enhancement capabilities would be of great value to us. The obvious thing to do In the

event of hostilities is to deny the enemy the benefits of his space-based systems while

preserving those of our own.

The mission area concerned with this double-edged problem- -"space control"--

has long been recognized as a necessary tenet of military space doctrine. Serious

efforts to control access to space date at least to the US deployment in the 1960's of a

nuclear tipped ASAT system as a defense against a Soviet fractional orbit bombard-

ment system.12 In 1968, the Soviets first tested a co-orbital ASAT system capable of

destroying satellites in orbits as high as 5,000 kilometers (the system's current

viability is subject to debate).' 3 In response, the US attempted in the mid-1980's to
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field a more technologically advanced system with comparable capabilities.14 That

system was cancelled by Congress after becoming bogged down in debates over all

manner of things ranging from who depended more on space to the idealistic

anathema of crossing the "Rubicon of active weapons in space."15 Often emotional, the

arguments against deployment of the system varied between this latter idealistic vein

and the arcane application of arms control and nuclear deterrence theories to the dual

premise that US interference with Soviet satellites would somehow be destabilizing

while Soviet attacks on US satellites with their ASAT would be harmless.16

Throughout the Cold War, many forward thinking writers argued and pleaded

for pursuit of the space control mission area. 17 There was recognition of the need at

the highest levels: the National Security Strategy of 1987 called for "unimpeded US

access to the oceans and space."18 In 1989, General Piotrowski published a list of six

major initiatives that should be pursued to overcome space control deficiencies that he

attributed to "an attitude which persists in the US... which seems to reject the

military utility and necessity of space operations."19 Yet, despite the valiant attempts

of these and many other space-conscious strategic thinkers to prevent the emerging

center of gravity represented by our space force structure from becoming a

potentially fatal vulnerability, and despite the new Air Force mission statement's

explicit mandate to control space, it is not clear to this writer that very much has been

done to seriously pursue space control capabilities.

We must leave behind the Cold War mentality and revisit the space control

issue if we are to fulfill the mandate of the new Air Force mission statement--what

matters today is that we are required by our strategy to be capable of engaging in

conventional warfare against a multiplicity of threats potentially equipped with space-

based force enhancement capabilities. Arguments about who would depend more on

space systems or whether, in the interest of preserving the sanctity of space, potential

foes would refrain from attacking our space systems are completely moot--try to
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imagine Saddam Hussein pondering these kinds of thoughts. Through blatant

violations of the Nuclear Non-proliferation Treaty, Iraq and North Korea have both

shown that determined belligerents consider themselves to be unconstrained even by

arms control agreements to which they are a party, let alone esoteric arguments over

the "militarization" of space. If one of these types of "regional threats" becomes our

enemy, the control of space could be a critical if not decisive factor in determining the

outcome of the conflict.

There are two key facets of achieving space control--the first is invulnerability

to space countermeasures. It is not always necessary to attack the space segment of a

force enhancement system to temporarily or permanently deny its use to its owner. A

terrorist attack on a satellite ground station somewhere in the world could just as

easily deny or inhibit the use of a satellite system. Similar countermeasures run the

gamut from camouflage, concealment and deception (CCD) to "spoofing" a satellite's

command signals to electronically jamming a satellite's transmissions. With the

availability of "know how" from the FSU, all of these are now potentially (if not

actually) 20 within the means of our potential regional adversaries. Even a crude ASAT

in the hands of a regional power is conceivable--after all, it was not that long after

Sputnik that the Soviets developed their ASAT. It stands to reason that measures to

neutralize space countermeasures would be kept secret to preserve their effective-

ness, so it is impossible to glean from the public record everything that might be

underway to reduce our vulnerabilities. What can be said is that because execution of

our military strategy has become so reliant on space systems, the ability to retain the

use and benefits of those systems must be vigorously pursued. One initiative appear-

ing to need serious attention is replacement of overseas ground stations with relay

satellites. Another is to once and for all solve the problem of access to space--the well

documented deficiencies in our launch vehicle force severely inhibit our ability to

replace satellites that are disabled either by deliberate attack or by chance.2
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The second facet of space control is to acquire the means to negate the space

capabilities that our future adversaries might employ against us. Obviously, we have

the capability to attack ground stations and one would presume that we have pursued

means of jamming and spoofing satellites. However, it is not clear to this writer, for

example, that CCD in the context of a regional enemy with access to space systems has

received adequate emphasis in the doctrine and training of our combat forces.

Further, DESERT STORM suggests that there is some work to be done regarding denial

of information from friendly space systems to an enemy. And, notwithstanding all of

the emotional arguments on both sides of the ASAT issue, the fact remains that we

have no ASAT with which to negate the space segment of an enemy's space system

should all other means fail. As General Moorman put it, "An operational ASAT

designed to eliminate an adversary's space capabilities must be considered an integral

part of this country's force structure."-22

The old paradigm that abhors this so-called "militarization" of space has

transcended the innocence of naivete'--such thinking truly endangers our national

security in the post-Soviet environment of rapid space technology proliferation. Space

was "militarized" long ago--even civil systems have tremendous military utility, and

there is nothing in the Outer Space Treaty that prohibits conducting the kind of force

enhancement activities that have been discussed. 23 A far more significant concern for

the nation should be the danger that our space force posture will be driven by

arbitrary budget cuts rather than sound analysis of national and military strategy in

the context of the evolving world environment.

10. SUMMARY

In sum, the perilous economic situation in the Soviet Union's aftermath has put

its once proud space program in dire straits, prompting a desperate attempt to keep

the program whole via entry into the Western commercial space market. With little

potential for this market to sustain the FSU program intact, selling space products,
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services and technology to the developing world is the only alternative. Even if so

inclined, the space republics have little ability to control either the hemorrhage of

space technology to the Third World or the inevitable "brain drain" of former Soviet

scientists. The result is an unavoidable acceleration of the proliferation of space

technology to nations in the Third World, who--like all nations--have been awakened

by DESERT STORM to the tremendous military advantages that accrue from space.

What the Gulf War also exposed Is how much we have come to depend on space

systems. As the budget shrinks our combat forces, this dependence begins to take on

the character of a center of gravity. Thus, contrary to intuition, the Soviets' demise

yields no peace dividend in space--we must maintain and Improve our existing space

force structure to support our strategy of defending US interests against unspecified

regional threats that are globally dispersed. Moreover, as space technology prolifer-

ates to these potential threats, we become subject to employment of space based force

enhancement capabilities against us as well as to the loss of our own space based force

enhancement assets--during a conflict, either could render a crippling blow. If both

occurred together, the result could be devastating. Therefore, it is imperative for the

United States to vigorously pursue any and all technologies that will provide the

capability for space control, both in the sense of preventing an enemy from denying us

the use of our space assets and in the sense of denying him the use of his own space-

based force enhancement assets--the accelerated proliferation of which is the most

significant impact of the Soviet Union's demise on the US military space program.

30



Section I (pages 1-2)

1. Quoted in Alasdair McLean, The M•Yitery UIs eSaaso , CENTERPIECE Number
19 (Aberdeen, Scotland: Centre for Defence Studies, Summer 1991), 5.

2. Nicholas L. Johnson, Soviet Military Strategy in Space, (New York: Jane's
Publishing. Inc., 1987), 20 (information on nature of Sputnik); Mclean, 4 (information
on announced Soviet intentions to launch a satellite).

3. Marcia S. Smith, Space ActiviLies or the United States and Other Launacing
Counries/Organzatkions- 1957-1991, CRS Report for Congress No. 92-427 SPR
(Washington D.C.: The Library of Congress, Congressional Research Service, May 11
1992), 82.

4. Ibid., 91.

Section 2 (pages 2-5)

1. Nicholas L. Johnson, Soviet Military Strategy in Space, (New York: Jane's
Publishing, Inc., 1987), 18.

2. Michael D. Lemonik, "Space Program for Sale," Time, 16 March 1992, 54.

3. Statement of Roald Sagdeev to the American Astronautical Society,
paraphrased in Leonard David, "Boosters versus Bread Lines," AdAstr4 July/August
1992, 6.

4. Tom Cremins and Elizabeth Newton, "Changing Structure of the Soviet Space
Programme," SpacePolicy, May 1991, 129.

5. Craig Covault, "Russian/CIS Space OUtlook Chaotic But Critical to Glolbal
Planning," A viation kao d Space Technology, 16 March 1992, 125.

6. Vice President's Space Policy Advisory Board, The Future af the US Space
Industrial.ase--A Task Group Repot4 (Washington, D.C.: The White House, November
1992), 20.

31



7. Marcia S. Smith, Prospecsfor the Post Soviet Space Prgram CRS Report for
Congress No. 92-123 SPR (Washington D.C.: The Library of Congress. Congressional
Research Service, 4 February 1992), 4.

8. John L. Piotrowski, "A Critical Juncture," The &ffiaer, September 1989, 2 1.

9. Marcia S. Smith, Spac Actvities arthe UnitedStates and Oter Laxabng
Counries/rtgxvaoizatns 1957-1991. CRS Report for Congress No. 92-427 SPR
(Washington D.C.: The Library of Congress, Congressional Research Service, May 11
1992), 12.

10. Lemonick, 55.

11. Cremins, 129-130; Piotrowski, 20.

12. Sagdeev,6.

13. Johnson. 48.

14. Ibid., 49-50.

15. Piotrowski, 2 1.

16. Johnson, 85.

17. Ibid., 191.

18. Secretary Aldridge: "Space is viewed by the Soviets as a 'no holds barred'
environment and they view 'space power' as essential to ultimate military victory and
the subsequent success of the USSR." Quoted in Johnson, 159; Secretary Weinberger:
"The Kremlin appears to have focused its space effort to support and conduct combat
operations." Quoted in Piotrowski, 22.

19. Department of Defense, Military Forces in Transfon, (Washington, D.C.,
Department of Defense, 1991), 42.

20. Sagdeev, 6.

21. Cremins, 135.

22. Ibid., 129.

23. Vera Rich, "Soviet Space Saver," New&ScYenwfs4 14 March 1992, 13.

32



24. Cremins, 130.

25. Craig Covault, "Soviet Military Space Center Offered for Commercial Lease,"
Aviaton Week and Spav Tecthology 16 September 19 91, 28.

26. Smith, Prospects for Post Soviet Space Program, 3-4.

27. Johnson, 79-82.

Section 3 (pages 6-10)

1. Tom Brokaw, NBCNlgh1yNvew4 29 March 1993.

2. Dimitri Simes, "What Clinton Must Do To Aid Democracy in Russia," The

WashBgton Post Nauonal WeeklyEdit'on 8-14 February 1993, 24.

3. "Gloom, not doom," TheEcnomis4 28 November 1992, 16.

4. In order cited:
Sergei Kruschev, "Capitalism and Chaos: Russia's Next Implosion," The

Washington Pos4 16 August 1992, C7.
Steve Coll and Michael Dobbs, "From Russia With Cash," The Washington

Post National Weekly Editkon, 15-21 February 1993, 6.
Peter A. Fischer, Director, Carnegie Endowment Moscow Office, quoted in

Fred Hiatt, "Bailing Out Russia," The Washington PostNational WeeklylEtkt 15-21
March 1993, 8.

Fred Coleman, et al, "Deja vu all over again," US. Mews and WaIdReprp4
8 March 1993, 39.

5. Douglas Stanglin and Victoria Pope, et al, "The Wreck of Russia," US News

and WorldRepori 7 December 1992, 40.

6. Hiatt, 9.

7. Ibid.

8. Ibid.

9. Douglas Stanglin and Victoria Pope, 'Two cheers for demokratiya," US. News
and WorldReporw 5 April 1993, 46.

33



10. Hiatt, 9.

11. Intourist Guide on author's visit to Moscow, September 1992.

12. Julie Corwin and Jeff Trimble, "Russia's Swords and Plowshares," US News
and WorldRepo4 18 January 1993, 54.

13. Sales in 1992 were 70 percent below those of the Soviet Union before its
collapse, according to Gennady Yampolsky, Deputy Chairman of the State Committee on
the Military-Industrial Complex, paraphrased in "Russian Arms Trade, The WFashigton
Pos4 23 February 1993, A4..

14. Craig Covault, "Russians Forge Space Pact, But Military Transition Chaotic,"
Avialon Week andSpace Technology, 13 January 1992, 20.

15. Corwin. 54.

16. Ibid., 35; Sagdeev, 6.

17. Corwin, 55; Keith Bradsher, "Anxiety Slows Borrowing by Russia," New Ylrk
Timet 29 September 1992.

18. Corwin, 54; "Mass Appeal," The Economis4 29 August 92, 16.

19. Keith Bush, "An Overview of the Russian Economy," RFE/RL Research Rep or
1:25 (19 June 92), 5 1.

20. "Mass Appeal," The Economis4 29 August 1992, 16; Jeffrey D. Sachs, "It's
Time for the West to Put Up," The Washington Post National W yeeyEff•i1•4 5-I I
April 1993, 24.

2 1. CNN, "Headline News," 20 January 1993, 4:30 P.M.

22. Stanglin, W.eck of Russia, 44.

23. All information since previous note taken from Sergei Zhdakayev, "A Job No
Longer Lasts Forever," Isvest.' in World Press Review, November 1992, 11-12.

24. Coll, From Russia With Cash, 6-7.

25. Steve Coll and Michael Dobbs, "The Free Market's Ugly Face," The
Washington Post NaMonal WeeklyEdbftion 1-7 March 1993, 10.

34



26. Chrystia Freeland, "Ukraine Facing Economic Shifts," The Washington wPs4 I
January 1993, A 23; Simon Johnson and Oleg Ustenko, "Ukraine on the Brink of
Hyperinflation," RFEIRL Research Repora 1:50 (18 December 1992), 52.

27. Freeland, A23.

28. Craig Covault, "Russian/CIS Space Outlook Chaotic but Critical to Global
Planning," Aviaion Week andSpace Technology, 16 March 92, 125; Craig Covault,
"Russians Rejuvenate Military Space Assets," A viat'on Week and Space Technology, 4
January 1993, 54.

29. Adrian Karatnycky, "The Ukrainian Factor," Foreign Affask Summer 1992,
pp 90-107, reprinted in International Security Studies--WS 635: Book 1, (Maxwell Air
Force Base Alabama: Air War College, March 1993),66,68.

30. All of the information in the paragraph up to the point of this note is from
Victoria Pope, "Back to the Future in Central Asia," U.S. News and World Report, 8
March 93, 42-44.

3 1. Covault, Russian CIS Space Outlook, 127; Craig Covault, "Russians Locked in
Struggle for Space Program Control," A vitiaon Week andSpace Technology, I February
1993, 57; "Baikonur Gets Bad Publicity," SpaceNewR 16-22 November 1992, 1.

Section 4 (pages 10- 1)

1. Rich Vera, "Soviet Space Saver," New Sdentis4 14 March 92, 13.

2. Craig Covault, "Russians Forge Space Pact, But Military Transition Chaotic,"
Aviaion Week and Space Technology 13 January 1992, 20.

3. Craig Covault, "Russian/CIS Space Outlook Chaotic, But Critical to Global
Planning," Aviation Week andSpace Technology, 16 March 1992, 125.

4. Marcia S. Smith, Prospects for the Post Soviet Space Prograq CRS Report for
Congress No. 92-123 SPR (Washington D.C.: The Library of Congress, Congressional
Research Service, 4 February 1992), 6.

5. Tom Cremins and Elizabeth Newton, "Changing Structure of the Soviet Space
Programme," Space Policy, May 1991, 129.

35



6. Fred Hiatt, "Russians Favoring Retention of Nuclear Weapons," The
Washington PosW 13 November 1992. A l.

7. Marcia S. Smith, Congressional Research Service, interview with "Newsmaker

Forum," Space Newg 23-29 November 1992, 22.

8. Covault, Russian/CIS Space Outlook, 125.

9. Fred Hiatt, "If Yeltsin Falls, Will the Cold War Rise From the Ashes?" The
Washington Post National WeeklyEdito 29 March-4 April 1993, 16; Bruce B.
Auster, et al, "The armed forces: How they line up," US News and WorldRepor4 5
April 1993, 48.

10. Bruce A. Smith, "Russians May Boost Civil Space Funding," Aviation Week
and Space Technology, 14/21 December 1992, 54.

II. Vera, 13.

12. Michael D. Lemonick, "Space Program for Sale," Timg 16 March 1992, 55.

13. Ibid., 55; Craig Covault, "Russians Locked in Struggle For Space Program
Control," A viualkn Week andSpace Technology, I February 1993, 57.

14. Vera, 13.

15. Craig Covault, "Russia Seeks Joint Space Test to Build Military Cooperation,"
Avia'on WeekndSpace Technology, 9 March 1992, 18.

16. Michael A. Dornheim, "France and Germany Will Help Fund Russian Mars
1994 Space Mission," Aviation Week andSpace Technology, 25 May 1992, 79.

17. Peter Aldhous, "Russian Space Science Limps On," Sneoc 256 (12 June
1992): 1508.

18. Vera, 13.

Section 5 (pages 12-15)

1. David P. Hamilton, "Skeptics Pour Cold Water On a Russian 'Fire Sale," Satw
256 (12 June 1992): 1510.

36



2. James R. Asker, "U.S., Russian SPace Pact Pledges Unprecedented Trade, Joint
Flights," A viaton Week andSpace Technology, 22 June 1992, 24.

3. Michael D. Lemonick, "Space Program for Sale," Timg 16 March 1992, 55.

4. Tom Cremins and Elizabeth Newton, "Changing Structure of the Soviet Space
Programme," Space Ph'{, May 1991, 13 1.

5. William J. Broad, "Russia is Now Selling Spy Photos from Space," The New
York tTies 4 October 1992, 1 OL; To satisfy need for hard currency taken from Daniel

J. Marcus, "Firms Stretch Dollars in Russia," Space ews 23-29 November 1992, 4.

6. Peter Aldhous, "Russian Space Science Limps On," Sdene 256 (12 June
1992): 1509.

7. Carole A. Shifrin, "Geopolitical Changes Spark New Strategies," A vir'on W)eek
andSpace Technology, 7 September 1992, 54.

8. Marcia S. Smith, Congressional Research Service, interview with "Newsmaker
Forum," Space New 23-29 November 1992, 22.

9. Marcia S. Smith, Russia/US Space Interaction.' A Trip Report with
Observations and Options, CRS Report for Congress No. 92-774 SPR (Washington D.C.:
The Library of Congress, Congressional Research Service, 27 October 1992), 2.

10. Peter B. de Selding, "Low-Cost Proton Purchase Confirms Competitor's
Fears," SpaceNews 16-22 November 1992, 29.

11. Vice President's Space Policy Advisory Board, The Future ofthe U[S. Space
Industrialhase--A Task Group Repor4 (Washington, D.C.: The White House, November
1992), 13.

12. Patrick Seitz, "Short, Sharp Increase in Launch Activity Expected in 1995,"
SpaceNews 15-21 March 1993, 18.

13. Consider, for example, the seemingly hopeless case of six different
enterprises that are attempting to crack the market for returnable capsules for space
experiments--the worldwide market, which is adequately supplied, is about three or
four per year. One of the capsules in work has a payload in excess of a ton, far greater
than the market demand of less than a thousand pounds for all three or four of the
payloads combined. A recent marketing meeting in France failed to attract any
representatives from one of the principal sectors of potential customers
(pharmaceutical and medical companies), despite invitations. This according to Peter

37



B. de Selding. "Plethora of Russian Capsules to Become Available," Space News 30
November-6 December 1992, 24.

14. All information on Krunichev-Motorola contract taken from Peter B.
deSelding, "Krunichev, Salyut Rivalry Threatens Proton Marketing," Space Nev 15-21
March 1993, 1.

15. James R. Asker, "U.S., Russian SPace Pact Pledges Unprecedented Trade,
Joint Flights," A vU'on Week andaSpae Technology, 22 June 1992, 24.

16. Both prices taken from de Selding, Low-cost Proton Purchase, 3.

17. Marcia S. Smith, Congressional Research Service, personal interview with
author in Washington, D.C., 22 December 1992.

18. Ibid.

19. James Oberg, "PSSTI Wanna buy a Spaceship?" Omnil4 (January 1992):
12.

20. Esther Dyson, "Just-so stories, or plain tales from Russia," Forbet 14

September 1992, 366.

2 1. Cremins, 13 1.

22. Hamilton, 1510.

23. de Selding, Low-cost Proton Purchase, 3.

24. David P. Hamilton, "In Space Technology, Small May Be Beautiful," Scieace
256 (12 June 1992): 1510; Craig Covault, "U.S., Europe, Japan Vie For Russian High
Technology," A viaion Week andSpace Technology, 27 January 1992, 37; Smith,
Newsmaker Forum, 22.

25. Smith, Newsmaker Forum, 22.

26. Nicholas Johnson, quoted in Hamilton, Small May Be Beautiful, 15 10.

27. For example, Marcia S. Smith of the Congressional Research Service, a
veteran analyst of the Soviet space program, visited Russia in September 1992 and
came away with the impression that the former Soviet program is "doing quite well,
all things considered." However, she does acknowledge that the program is not "as
strong as it was five years ago" and she is not sure it is possible to keep the whole

38



thing going. She related all of this In the previously cited Interview with Newsmaker
Forum.

28. Craig Covault, "Russians Rejuvenate Military Space Assets," A vkatkm Wieek
andSpace Teco/logy, 4 January 1993, 54.

29. Marcia S. Smith, Newmaker Forum, 22. Ms. Smith cited the lack of
cancellations as an indicator of the relative health of the FSU space program.

30. William J. Broad, "U.S., To Cut Costs, Seeks Russian Role in Space Station,"
The New York Times 7 April 1993, AI.

3 1. On his own trip to Russia in September 1992, the author had the
opportunity to visit the Central Aerohydrodynamics Institute near Moscow, where
virtually all Soviet advanced aircraft design work and wind tunnel testing took place.
Among its projects was the former Soviet space shuttle, and the opportunity was
presented to visit a large thermal/vacuum chamber in which shuttle components were
tested. The facility appeared disused, and although a redesigned shuttle nose section
was installed on a testing jig in the chamber, the level of dust gathered on it belied the
fact that no work had been done on it in quite some time. An official briefed that all
funds for space shuttle work at the institute had been cut off. But he did not say the
project was canceled and there was no indication they were attempting to dismantle
anything. Based on this admittedly limited evidence, it would appear to the author
that unlike the West where contractors immediately dismantle a project when funding
is curtailed, the Russians can simply let a project go into a state of "suspended
animation"--just leave it where it sits until the money starts to flow again. After all,
what other project would be waiting at the gate to use the facilities? This view is
supported by a recent interview with two Russian cosmonauts undergoing training for
a flight on the U.S. space shuttle. Commenting on the redesign forced upon the space
station project by budget cuts, one of them said, "I think our way in this case is better.
In case of economic difficulties, we just move the date of a launch, but we do not
change the idea." Quoted in William Harwood, "Cosmonauts Tout Strength of Russian
Space," Space News, 15-21 March 1993.

32. Craig Covault, "Russians Locked in Struggle For Space Program Control,"
Aviation Veek and Spsce Technology, I February 1993, 57.

Section 6 (pages 15-17)

1. Paraphrased in Andrew Lawler, "Proton Partnership Sparks Political Furor,"
SpiceNew. 4-10 January 1993, 1.

39



2. Ibid.

3. K. S. Jayaraman, "US leans on Russia to drop rocket agreement," Nature356
(30 April 1992): 732.

4. Andrew Lawler, "U.S. Pressures Russia to End Deal with India," Space News,
15-21 March 1993.

5. Quoted in Ibid.

6. Craig Covault, "Russians Rejuvenate Military Space Assets," Aviatimo Weet
and Space Tecno/ogy, 4 January 1993, 59.

7. Vice President's Space Policy Advisory Board, The Future Ythe US Space
IndustrialBase--A Task Group Reporn (Washington, D.C.: The White House, November
1992), 20.

8. Dan Charles, "Bargain Hunters Snap Up Russian Brainpower," NewvSent's4
14 March 1992, 13.

9. "Iraq Reportedly Hires Rocket Scientists," 4xrae1Doarzs0 31 July 1990, 3.

Section 7 (pages 17-20)

1. New Air Force mission statement proclaimed by General Merrill McPeak,
Chief of Staff, United States Air Force, to a gathering of senior officers at Maxwell Air
Force Base, June, 1992.

2. Early observations on the military potential of space, including references to
the initial 1946 Rand study on the subject and a 1958 Resolution of the House of
Representatives, cited in Alasdair McLean, The Mlitary Use of Space. CENTERPIECE
Number 19 (Aberdeen, Scotland: Centre for Defence Studies, Summer 1991), 4-6. See
also Nicholas L. Johnson, Soviet Military Strategy in Space, (New York: Jane's
Publishing, Inc., 1987): 8,423. For more recent comments, see also:

Colonel Robert B. Giffen, USSpace System Survivability, (Washington, D.C.:
National Defense University Press, 1982), 2.

Patricial Gilmartin, "Gulf War Rekindles U.S. Debate on Protecting Space
System Data," Aviation Week andSpace Technology, 29 April 1991, 55.

John M. Collins, MilitarySpaceForce4 (Washington, D.C.: Pergamon-
Brassey's, 1989),44.

40



Alasdair McLean, Western m&rWoan MiiI ry SPace lk (Brookfleld.
Vermont- Dartmouth Publishing Company, Ltd (Ashgate Publishing Company In US).
1992), 145.

General Merrill McPeak, interview with "Newsmaker Forum," Space Nevg
15-21 February 1993.

3. Quoted in John Burgess, "Satellites' Gaze Provides New Look at War," The
Washington Pos 19 February 199 1, A 13.

4. McLean, Military Utility of Space, 22.

5. Johnson, 89.

6. Quoted in James W. Canan, "A Watershed in Space," Air Force Mqazi&
August 1991, 34.

7. Lieutenant General Thomas S. Moorman, quoted in James W. Canan, "A
Watershed in Space," AirFarce MAgmzm August 1991, 34.

8. Sheila Galatowitsch, 'Squeezing the Most Out of Space," DefenseA&ctrxuoA
January 1993, 51.

9. Patrick Seitz, "Short, Sharp Increase in Launch Activity Expected in 1995,"
SpaceNewx 15-21 March 1993, 18.

10. James W. Canan, "A Watershed in Space." Air Frce Magazin7 August 199 1,

35.

11. 'The Military's Use of Space Based Systems," Signa& March 1986, 47.

12. Quoted in Canan, 36.

13. McLean, Military Utility of Space, 15,23.

14. Craig Covault, "USAF Urges Greater Use of Spot Based on Gulf War
Experience," A;atfon Weet andSpace Technology, 13 July 1992, 63.

15. Quoted in Ibid., 63-64.

16. Quoted in Canan, 32.

17. Gilmartin, 55.

41



Section 8 (pates 20-22)

1. Quoted in "Mission Control," MilitarySpace 8:5 (11 March 1991): 1.

2. Marcia S. Smith, Space Activities df the United Stales and Other Launehing
Counzries/Origaniizatos: 1957-1991, CRS Report for Congress No. 92-427 SPR
(Washington D.C.: The Library of Congress, Congressional Research Service, May 11
1992), 141.

3. Thomas G. Mahnken, "Why Third World Space Systems Matter," (abhi Fanl
1991, 566.

4. Ibid., 571-572; Mike Raghuvanshi, "India's Civil Space Budget Gets 14
Percent Increase," SpaceNewv 15-21 March 1993,7.

5. Smith, Space Activities, 121-126.

6. Mahnken, 570.

7. Ibid., 573.

8. Vice President's Space Policy Advisory Board, The Future adthe US Space
IndusrialBase--A Task Group Repor4 (Washington, D.C.: The White House. November
1992), 21.

9. Vincent Kiernan and Andrew Lawler, "Emirates Want to Buy US. Spy
Satellites," Space New4 16-22 November 1992, 1.

10. Michael Mecham, "Gulf War Rekindles European Interest in Developing
Military Satellites," AvYiaton Week andSpace Technology, 8 April 1991, 59.

11. Mahnken, 568.

12. Smith, Space Activities, 119.

13. Mahnken, 577.

14. John Burgess, "Satellites' Gaze Provides New Look at War," The WaJsbiqgto
Pos 19 February 1991. A13.

42



15. "Iraqi's Still Receive Weather Data From U.S. Satellites," A viak•w V*t awd
SpO" Txffy, 21 January 1991, 26.

16. Alasdair McLean, Western iuropean Miitary Space Poihcy, (Brookfield,
Vermont: Dartmouth Publishing Company, Ltd (Ashgate Publishing Company in US),
1992), 101.

17. "Genie" concept taken from Nicholas L. Johnson, SovietMiizwryStrateyio
Space, (New York: Jane's Publishing, Inc., 1987), 16.

Section 9 (pages 22-29)

1. Nat'onalWSecurityStrategyof The UniledStateg (Washington, D.C.: The White
House, January 1993), 3.

2. National Miltary Strategy 1992 (Washington, D.C.: Joint Chiefs of Staff,
1992), 4.

3. Jeff Kingwell, The militarization of space," Space Policy, May 1990, 111.

4. Marcia S. Smith, Military Space Programs in a Changing Environment.. Issues
for the 103dCongress CRS Report for Congress No. 92-879 SPR (Washington D.C.: The
Library of Congress, Congressional Research Service, I December 1992), 3.

5. Nicholas L. Johnson, Soviet Military Strategyin Space, (New York: Jane's
Publishing, Inc., 1987), 32-33.

6. Ibid., 20-21.

7. Thomas S. Moorman, "Space: A New Strategic Frontier," Air PowerJurnal
6:1 (Spring 1992), reprinted in Miltary Studies Course--MS 610: Bookt pp 211-215
(Maxwell Air Force Base, Alabama: Air War College, 1992), 213.

8. Natronal Securty Strategy of )The Un2itedStateg (Washington, D.C.: The White
House, January 1993), i.

9. James W. Canan, "Space Gets Down to Earth," AirForce MAagazine August
1990, 185.

10. James W. Canan, "A Watershed in Space," Air Force MAgazne August 199 1,
37.

43



11. Carl von Clausewitz. On Wa, ed. and trans. Michael Howard and Peter Paret
(Princeton, N.J.: Princeton University Press, 1976), 595-596.

12. Marcia S. Smith, Space Activities of the (United States and Other Launhing
Countries/6ganeatons: 1957-1991, CRS Report for Congress No. 92-427 SPR
(Washington D.C.: The Library of Congress, Congressional Research Service, May 11
1992), 85.

13. Johnson, 155, 186; Smith, Space Activities, 86.

14. The Aspen Strategy Group, Anti-Sateflte Weapons and UZS Mihtary Spac
Poft, (Lanham, Maryland: University Press of America, 1986), 12.

15. Alasdair McLean, The Military Use of Space, CENTERPIECE Number 19
(Aberdeen, Scotland: Centre for Defence Studies, Summer 1991), 43. Although not
associated directly with the debate, this phrase captures the mentality of those
opposed to weapons of any kind in space.

16. To get a flavor of some of these arguments, see:
Raymond L. Garthoff, "ASAT arms control: still possible," Bulletn of the

Atomic Sa'entists August/September 1984, 29-34.
James E. Oberg, "A Dozen ASAT Fallacies," AirForce Magaszina July 1985,

79-81.
Paul B. Stares,"De' ja" vu: The ASAT Debate in Historical Context," Arms

ControlrTodayl3:1 (December 1983): 2-3.
Kosta Tsipis and Eric Raiten, "Antisatellite Weapons: The Present Danger,"

Technology Review, August/September 1984: 54-63.

17. A particularly succinct and eloquent work is Colonel Robert B. Giffen, US
Space System Survivability, (Washington, D.C.: National Defense University Press,
1982).

18. NatVonal Security Strategy of The United States (Washington, D.C.: The

White House, January 1987), 4.

19. John L. Piotrowski, "A Critical Juncture," The Officer, September 1989, 24.

20. Report that a hostile Middle East state directed radio interference at a U.S.
satellite contiained in James T. Hackett and Robin Ranger, "Proliferating Satellites Drive
U.S. ASAT Need," Signal, May 1990, 156, cited in Thomas G. Mahnken, "Why Third
World Space Systems Matter," Orb&4 Fall 1991, 576.

44



21. See:
David J. Lynch, "Toward a New Launcher Lineup," Air Frm MAjgjWrj

January 1993, 48-5 1.
Thomas S. Moorman, "Space: A New Strategic Frontier," Aki Power JurnaI

6:1 (Spring 1992), reprinted in MiitaryStudi'es Course--MS 610: BAok& (Maxwell Air
Force Base, Alabama: Air War College, 1992), 211-215.

John M. Logsdon and Ray A. Williamson, "U.S. Access to Space," Scienta&ef
American260:3 (March 1989), 34-40.

Neff Hudson, "Launch Delays Haunt Space Command," AirFarce Timet 4
January 1993, 38.

22. Moorman, 215.

23. US Department of the Air Force, Office of the General Counsel, Letter, 3
February 1992, reprinted in Space awdFuture Warfare-- WS 63.j (Maxwell Air Force
Base, Alabama: Air War College, December 1992), 59-60; AU-18, SpacefHandbook
(Maxwell AFB, Alabama: Air University Press, 1985), reprinted in course materials for
a 1993 Advanced Elective course at Air War College entitled "Space Issues," 126.

45



BIBLIOGRAPHY

Aldhous, Peter. "Russian Space Science Limps On," Sreace 256 (12 June 1992): pp.
1508-1509.

AskerJames R. "U.S., Russian Space Pact Pledges Unprecedented Trade, Joint Flights,"
Aviation Week and Space Technology, 22 June 1992, pp. 24-25.

The Aspen Strategy Group, Anti-Saleite Weapons and US Miltary Space Phic.

Lanham, Maryland: University Press of America, 1986.

AU-18, Space Handbook Maxwell AFB, Alabama: Air University Press, 1985.

Auster, Bruce B., et zl. 'The armed forces: How they line up," US News and World
Repor4 5 April 1993, pp. 48-52.

"Baikonur Gets Bad Publicity," SpaceNews 16-22 November 1992, p. 1.

Bradsher, Keith. "Anxiety Slows Borrowing by Russia," New York Times 29 September
1992.

Broad, William J. "Russia is Now Selling Spy Photos from Space," The New Yor Times
4 October 1992, I OL.

- -- "U.S., To Cut Costs, Seeks Russian Role in Space Station," The New rat

Time 7 April 1993, Al.

Brokaw, Tom. NBCNighlyNew4 29 March 1993.

Burgess, John. "Satellites' Gaze Provides New Look at War," The Washingoan Afs 19
February 199 1, A 13.

Bush, Keith. "An Overview of the Russian Economy," RFE/RL Research Report 1:25 (19

June 92), pp. 49-54.

Canan, James W. "A Watershed in Space," AirFore Magazing August 1991, pp. 32-37.

-- "Space Gets Down to Earth," AirForce Magazin August 1990, pp. 30-34.

Charles, Dan. "Bargain Hunters Snap Up Russian Brainpower," NewSenti* s 14 March
1992, p. 13.

46



Clausewitz. Carl von. On War Edited and translated by Michael Howard and Peter

Paret. Princeton, NJ.: Princeton University Press, 1976.

CNN, "Headline News, 20 January 1993, 4:30 P.M.

Coleman, Fred, et al. "Deja vu all over again," US. Mews and WrldRepc4 8 March
1993, pp. 39-42.

Coll, Steve and Michael Dobbs. "The Free Market's Ugly Face," The Washington Pest
A':tkonal Weekyy4'Bditi 1-7 March 1993, pp. 1 0-1 I.

- -- -From Russia With Cash," The Washington Post National Week4yEI&on,
15-21 February 1993, pp. 6-7.

Collins, John M. Military Space Forces Washington, D.C.: Pergamon-Brassey's, 1989.

Corwin, Julie and Jeff Trimble. "Russia's Swords and Plowshares," ULS News and World
Repo•4 18 January 1993, pp. 54-55.

Covault, Craig. "Russia Seeks Joint Space Test to Build Military Cooperation," A vatFon
Week andSpace Technology 9 March 1992, pp. 18-19.

- -- 'Russian/CIS Space Outlook Chaotic But Critical to Glolbal Planning,"
A viation Week andSpace Technology, 16 March 1992, pp. 125-127.

- -"Russians Forge Space Pact, But Military Transition Chaotic," Aviation Week
and Space Technology, 13 January 1992, pp. 20-2 1.

-. "Russians Locked in Struggle for Space Program Control," A vYat'ion Week
andSpace Technology I February 1993, pp. 57-59.

-- -"Russians Rejuvenate Military Space Assets," A viaston Week andSpace
Technology 4 January 1993, pp. 54-55.

--- -- "Soviet Military Space Center Offered for Commercial Lease," A Wiaf/n
Week and Space Technology 16 September 199 1, p. 28.

-- -"U.S., Europe, Japan Vie For Russian High Technology," A viation Week and
Spice Technology, 27 January 1992, p. 37.

-- -USAF Urges Greater Use of Spot Based on Gulf War Experience," Aviation
Week and Space Technology, 13 July 1992, pp. 61-65.

47



Cremins, Tom and Elizabeth Newton, "Changing Structure of the Soviet Space

Programme." Spaceihcy, May 1991, pp. 129-136.

David, Leonard. "Boosters versus Bread Lines" AdAstrg July/August 1992, p. 6.

Department of Defense. MiitauryForcesin Transition. Washington, D.C.: Department of
Defense, 199 1.

Dornheim, Michael A. "France and Germany Will Help Fund Russian Mars 1994 Space
Mission," A vi•ton WeekandSpace Techaology, 25 May 1992, pp. 79-80.

Dyson, Esther. "Just-so stories, or plain tales from Russia," Forbeg 14 September 1992,
pp. 366-383.

Freeland, Chrystia. "Ukraine Facing Economic Shifts," The Washington Ras4 I January
1993, A23.

Galatowitsch, Sheila. "Squeezing the Most Out of Space," Defense Elecronicn January
1993, pp. 50-54.

Garthoff, Raymond L. "ASAT arms control: still possible," Builetn a/the Atomic
Scievtist4 August/September 1984, pp. 29-34.

Giffen, Colonel Robert B. US Space System Survivability Washington, D.C.: National
Defense University Press, 1982.

Gilmartin, Patricia. "Gulf War Rekindles U.S. Debate on Protecting Space System Data,"
Aviation WeekaodSpace Technology, 29 April 199 1, p. 55.

"Gloom, not doom," TheEconomis4 28 November 1992, pp. 16-17.

Hamilton, David P. "In Space Technology, Small May Be Beautiful," Szience256 (12
June 1992): p. 1510.

--- -- "Skeptics Pour Cold Water On a Russian 'Fire Sale,"' Scejnx256 (12 June
1992): pp. 1510-1511.

Harwood, William "Cosmonauts Tout Strength of Russian Space," SpaceNewg 15-21
March 1993.

Hiatt, Fred. "Bailing Out Russia," The Washington Post National WeeklyEdi'ioa 15-21
March 1993, pp. 8-9.

48



---------.. "If Yeltsin Falls, Will the Cold War Rise From the Ashes?" The WrAshAWnton
Post Ailonsl WeeklyEdlbon 29 March-4 April 1993, p. 16.

--- -- -Russians Favoring Retention of Nuclear Weapons," The WF'sbiAgton Aos
13 November 1992, Al.

Hudson, Neff. "Launch Delays Haunt Space Command," AirFoPrce Time. 4 January
1993, p. 38.

Intourist Guide on author's visit to Moscow.

"Iraq Reportedly Hires Rocket Scientists," Jorn'alk.BrasiZ 31 July 1990, p. 3.

"Iraqi's Still Receive Weather Data From U.S. Satellites," A vialion Week andSpace
Technology, 21 January 199 1, p. 26.

Jayaraman, K.S. "US leans on Russia to drop rocket agreement," Nature356 (30 April
1992): p. 732.

Johnson, Nicholas L. Soviet MilitaryStrategyin Space New York: Jane's Publishing,
Inc., 1987.

Johnson, Simon and Oleg Ustenko. "Ukraine on the Brink of Hyperinflation," RFE/RL
Research Repor, 1:50 (18 December 1992), pp. 51-59.

Karatnycky, Adrian. "The Ukrainian Factor," Foreign Affairs Summer 1992, pp 90-
107, reprinted in Internauionval Security Studies-- WS 635.- Bok I, (Maxwell
Air Force Base Alabama: Air War College, March 1993), pp 64-70.

Kiernan, Vincent and Andrew Lawler. "Emirates Want to Buy U.S. Spy Satellites," Space
Newx 16-22 November 1992, p. 1.

Kingwell, Jeff. "The militarization of space," SpacePolicy May 1990, pp. 107-111.

Kruschev, Sergei. "Capitalism and Chaos: Russia's Next Implosion," The Washington
Pos4 16 August 1992, C7.

Lawler, Andrew. "Proton Partnership Sparks Political Furor," Spaace ew4 4-10
January 1993, p. I.

- --"U.S. Pressures Russia to End Deal with India," Space News, 15-21 March
1993.

49



Lemonick. Michael D. "Space Program for Sale." Timg 16 March 1992. pp 54-55.

Logsdon, John M. and Ray A. Williamson, "U.S. Access to Space," SdcentiicAmerxzo
260:3 (March 1989), pp. 34-40.

Lynch, David J. "Toward a New Launcher Lineup," Air Force Msg=674 January 1993,
pp. 48-5 .

Mahnken, Thomas G. "Why Third World Space Systems Matter," &rbiW Fall 199 1,
pp. 563-579.

Marcus, Daniel J. "Firms Stretch Dollars in Russia," Space Newg 23-29 November 1992,
p. 4.

"Mass Appeal," The Economis4 29 August 1992, p. 16.

McLean, Alasdair. The Military Use of Space. CENTERPIECE Number 19. Aberdeen,
Scotland: Centre for Defence Studies, Summer 199 1.

- -Western European Military Space Policy, Brookfield, Vermont: Dartmouth
Publishing Company, Ltd (Ashgate Publishing Company in US), 1992.

McPeak, General Merrill, Chief of Staff, United States Air Force. Speech to a gathering

of senior officers at Maxwell Air Force Base, Alabama, June 1992.

--- -- Interview with "Newsmaker Forum," Space News 15-21 February 1993.

Mecham, Michael. "Gulf War Rekindles European Interest in Developing Military
Satellites," Aviation Week andSpace Technoology, 8 April 199 1, p. 59.

"The Military's Use of Space Based Systems," SignaW March 1986, p. 47.

"Mission Control," Military Space 8:5 ( 1 March 1991 ): p. 1.

Moorman, Lieutenant General Thomas S. "Space: A New Strategic Frontier," AirPower
journal 6:1 (Spring 1992), reprinted in AitlaryStudies Course--MS 610:
BookJ, Maxwell Air Force Base, Alabama: Air War College, 1992, pp. 211-
215.

Nat'onaliMilitaryStrategy 1992 Washington, D.C.: Joint Chiefs of Staff, 1992.

National Security Strategy of The United States Washington, D.C.: The White House,
January 1987.

50



Nat'onalSecurily Sirategy or The United Stales Washington. D.C.: The White House,
January 1993.

Oberg, James E. "A Dozen ASAT Fallacies," AirForce Magazio4 July 1985, pp. 79-8 1.

- --"PSSTI Wanna buy a Spaceship?" Omnil4 (January 1992): p. 12.

Piotrowski, General John L. "A Critical Juncture," The Officer. September 1989. pp. 19-
24.

Pope, Victoria. "Back to the Future in Central Asia," U.S. News and World Report, 8
March 93, pp. 42-44.

Raghuvanshi, Mike. "India's Civil Space Budget Gets 14 Percent Increase," Space Hewf
15-21 March 1993, p. 7.

Rich, Vera. "Soviet Space Saver," NewScients 14 March 1992, p. 13.

"Russian Arms Trade," The WashingtonaPos4 23 February 1993, p. A4.

Sachs, Jeffrey D. "It's Time for the West to Put Up," The )Ffshington Post NA1dkran
WeeklyEdidoi 5-11 April 1993, p. 24.

Seitz, Patrick. "Short, Sharp Increase in Launch Activity Expected in 1995," Space
New' 15-21 March 1993, p. 18.

Selding, Peter B. de. "Krunichev, Salyut Rivalry Threatens Proton Marketing," Space
Newv 15-21 March 1993, p. I.

--- -- "Low-Cost Proton Purchase Confirms Competitor's Fears," Space Hew 16-
22 November 1992, p. 29.

- -- "Plethora of Russian Capsules to Become Available," Space New4 30
November-6 December 1992, p. 24.

Shifrin, Carole A. "Geopolitical Changes Spark New Strategies," A viaion Week and
Space Technology, 7 September 1992, pp. 54-55.

Simes, Dimitri. "What Clinton Must Do To Aid Democracy in Russia," The Washington
Post Natonal WeeklyE•d''oa 8-14 February 1993, pp. 24-25.

51



Smith, Bruce A. "Russians May Boost Civil Space Funding," Aviation Week and Space
Technology, 14/21 December 1992, p. 54.

Smith, Marcia S. Congressional Research Service, interview with "Newsmaker Forum,"
Spae New4 23-29 November 1992, p. 22.

- -- Personal interview with author in Washington, D.C., 22 December 1992.

-Miitary Space Programs in a Chaing Environment: Issues for the 10id
Congress CRS Report for Congress No. 92-879 SPR. Washington D.C.: The
Library of Congress, Congressional Research Service, I December 1992.

-- -- Prospects for the Post Soviet Space Program CRS Report for Congress No.
92-123 SPR. Washington D.C.: The Library of Congress, Congressional
Research Service, 4 February 1992.

- -. Russia/US Space Interaction: A Trip Report with Observak'ons and
Options. CRS Report for Congress No. 92-774 SPR. Washington D.C.: The
Library of Congress, Congressional Research Service, 27 October 1992.

--- -- Space Aclivities of the UnitedStates and Other Launching Countries/
Otgazizat'ons. 1957-1991. CRS Report for Congress No. 92-427 SPR.
Washington D.C.: The Library of Congress, Congressional Research Service,
May 11 1992.

Stanglin, Douglas and Victoria Pope. "Two cheers for demokratiya," US News and
WiborldReporw 5 April 1993, pp. 42-46.

- - 'The Wreck of Russia," US News and WorldRepo4r 7 December 1992, pp.
40-49.

Stares, Paul B. "De' ja" vu: The ASAT Debate in Historical Context," Arms CowtrolToday
13:11 (December 1983): pp. 2-3.

Tsipis, Kosta and Eric Raiten, "Antisatellite Weapons: The Present Danger," Technology
Review, August/September 1984: pp. 54-63.

US Department of the Air Force, Office of the General Counsel. Letter, 3 February 1992,
reprinted in Space andFuture Warfare-- WS 633 Maxwell Air Force Base,
Alabama: Air War College, December 1992), pp. 59-6 1.

52



Vice President's Space Policy Advisory Board. The Future ofthe US Sp" Indusirial
Ase--A Tast Group ReprL Washington, D.C.: The White House. November
1992.

Zhdakayev, Sergei. "A Job No Longer Lasts Forever," fsvestfi in rWId Press Review,
November 1992, pp. 11-12.

53



DISTRIBUTION REIJEST FOR AIR WAR COLEGE RESEA1M

NW(S) AND GRADES(S) OF A•MOR(S)

~o~ey t2.LT CO(- 2 USTIF
FCERIIU4AM A (ES) AND TELEPHONE JUBER(S) OF AIInFOR(S)-7 'o Cft'•AI/ •4C_

?u7AE(gs) 5"-?9q2.

MU~r =I AS IT APPEARS ON TI•E PAE

KEY 1CS (LIST WUMS MW fIICATHESEBSTANCE OF YOWR MSUECT)
C2$/, $fA^,e 94c : e6erý d-z9 e~~.J

CLASSIFICATION~: (CIR1LE) CONIFIDENTIIAL SECRET 'lOP SECRET______

List ccuplete addresses of organizations to receive this report other than our starndard
distribution: Air University Library, all senior service school libraries, Air Force
Academy Library, Defense Technical Information Center, and Defense Logistics Studies
Information Exchange.

BMJ CATION: Submit this report for publication to the following academic or
professional journals. Provide complete address(es) and telephone number(s).

APPROVAL AND RELEASE

RDVPSForS 2RIT NJM2 AN S(C/ A) RE BOX # SIG54M(S) OF MUR(S

SDM DIM11DII•S PRNI NAME AND SI 06MAR W

I•F FoR 2, Jul 92 (AWC/DFA) 5&



AIR, WAR CO[Y Pwnssc sm wUTnIG PRwmn ,S av

GMV A: BOX # SEDWIAR* #SEN2WR DDW=U'S NAE 10 MV MW
L, 4 Keethler, Gregory A. Lt Col 150 17 Colonel Don Karne

nES, IF ANY, WIlO ARE W1( I ON TIHIS SrIY

None

TI'W Changes in the CIS Space Program and Their Implications for U.S. Military
Space Strategy

SPMXIFICAULY IDEWIFY TMl RlMSRCH UEMON, HYPaMESIS, AM PNOt WL.

What changes are taking place in the former Soviet Space Program and how
do these changes affect U.S. Military Space Strategy? The hypothesis is that
the space program in the CIS is shifting and will continue to-shift from a
primarily military orientation to a commercial one. More Specifically, the
former Soviet Space Program will turn to marketing its various services world-
wide in order to earn hard currency and keep itself afloat. The resulting
changes in the CIS Space Order of Battle should impact U.S. Space Strategy,
particularly investment strategy. I propose to investigate -specifics of
current and likely changes in the CIS Space Program and, in light of these
changes, examine appropriate adjustments to U.S. Military Space Strategy.

APPIUOAIS EU DI I Ikn

RESEARC ADVISORS PRINED NAMEo01'C( Colonel Kenneth Walsh

PWP Form 1, Jul 92 V(AWC/DFA)"


